Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.008 Å; R factor = 0.047; wR factor = 0.142; data-to-parameter ratio = 24.4. organic compounds o2228 Fun et al.
In the title 1,3,2-dioxaphosphorinane derivative, C 10 H 11 Br 2 O 4 P, the 1,3,2-dioxaphosphorinane ring adopts a chair conformation, having the P O bond equatorially oriented and the phenoxy group axially oriented. The bromo substituent is in an axial position opposite to the phenoxy group and the bromomethyl group is in an equatorial position opposite to the P O bond. In the crystal packing, molecules are linked through weak C-HÁ Á ÁO and C-HÁ Á ÁBr interactions to form chains along the b axis. The chains are arranged into sheets parallel to the ab plane. In adjacent sheets, molecules are arranged in an antiparallel fashion. Intermolecular C-HÁ Á Á interactions are also observed.
Related literature
For values of bond lengths and angles, see: Allen et al. (1987) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For ring conformations, see: Cremer & Pople (1975) . For related structures, see, for example: Jones et al. (1984) ; Polozov et al. (1995) . For related literature and applications of dioxaphosphorinane derivatives, see, for example: Goswami (1993) ; Goswami & Adak (2002) ; Pilato et al. (1991); Taylor & Goswami (1992 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the phenyl ring. Symmetry codes: (i) x; y þ 1; z; (ii) Àx þ 2; y þ 1 2 ; Àz þ 1 2 ; (iii) Àx þ 2; Ày þ 1; Àz.
Data collection: APEX2 (Bruker, 2005) ; cell refinement: APEX2; data reduction: SAINT (Bruker, 2005) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2003) . cyclic adenosine monophosphate (cAMP) and the Compound Z, a precursor of the molybdenum cofactor (Moco) (Goswami, 1993 ). They especially play key roles in many biosynthetic pathways and comprise structural sub-units of many physiologically important materials. In our synthetic studies (Pilato et al., 1991; Taylor & Goswami, 1992 ) on the molybdenum cofactor, we are interested to have an efficient synthesis of cyclic dihydroxyacetone phosphate (CDHAP) (Goswami & Adak, 2002) .
Reaction of phosphate triesters with N-bromosuccinimide (NBS) results in the formation of a dibromo derivative ( Fig. 1 ).
In the title 1,3,2-dioxaphosphorinane derivative ( Fig. 1 ), C 10 H 11 Br 2 O 4 P, the 1,3,2-dioxaphosphorinane ring adopts a slightly flattened chair conformation with the puckering parameter (Cremer & Pople, 1975 ) Q = 0.496 (4) Å, θ = 7.4 (5)° and φ = 177 (4)°, having the P═O bond equatorially attached and the phenoxy substituent axially attached with the torsion angle O1-P1-O4-O5 = 82.6 (4)°. The orientation of the phenoxy group is not co-planar to the 1,3,2-dioxaphosphorinane ring as can be indicated by the torsion angle P1-O4-C5-C6 of -108.2 (4)°. The bromo substituent is in the opposite axial position to the phenoxy substituent and the methylbromo group is in an opposite equatorial position to the P═O bond. The bond lengths and angles in (I) are within normal ranges (Allen et al., 1987) and are comparable to related structures (Jones et al., 1984; Polozov et al., 1995) . The closest Br···Br distance is 3.5484 (9) Å.
In the crystal packing shown in Fig. 2 , the molecules are linked through weak C-H···O interactions (Table 1) to form chains along the b axis which generate S(6) ring motifs (Bernstein et al., 1995) . The chains are arranged into sheets parallel to the ab plane. In the adjacent sheets, the molecules are arranged in an anti-parallel fashion (Fig. 3) . The adjacent sheets are connected through weak C-H···O interactions (Table 1) and Br···Br short contacts with the Br···Br distance of 3.8771 (9) Å (symmetry code: 1 -x, 1/2 + y, 1/2 -z). The crystal is stabilized by weak C-H···O, C-H···Br interactions and C-H···π interactions ( Table 1) ; Cg1 is the centroid of the C5-C10 ring.
Experimental
A solution of 5-methylene-2-oxo-2-phenoxy-[1,3,2]-dioxaphosphorinane (0.4 g, 1.76 mmol), doubly crystallized N-bromosuccinimide (0.38 g, 1.78 mmol) and azobisisobutyronitrile (10 mg) in dry CCl 4 (40 ml) was heated under reflux in the presence of a 60 W lamp for 4 h. By this time, a maximum of 80% of the starting materials were converted into the product.
Upon prolonged heating for a period of 8 h, no improvement has been observed with respect to yield nor new spot was observed as monitored by thin layer chromatography. The CCl 4 layer was then stripped off and the gummy material was dissolved in dichloromethane (100 ml) and washed well with water (2 × 100 ml) and then with brine. The organic layer was dried (Na 2 SO 4 ) and concentrated to afford the crude product as a light brown gum which was passed through a silica gel (100-200 mesh) column eluting with dichloromethane to get the pure title compound as a white crystalline solid (0.32 g, 60%; m.p. 361-362 K). supplementary materials sup-2 Refinement All H atoms were constrained in a riding motion approximation, with C aryl -H = 0.93 Å and 0.97 Å for CH 2 . The U iso (H) values were constrained to be 1.2U eq of the carrier atom. The highest residual electron density peak is located at 0.72 Å from Br1 and the deepest hole is located at 0.61 Å from Br2. Fig. 1 . The molecular structure of the title compound, showing 50% probability displacement ellipsoids and the atomic numbering. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
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